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DUHEHLQJSURGXFHGGXULQJDVKRZHUSURJUHVVLRQGXHWRSKRWRQXFOHDUUHDFWLRQV
6KRZHUVSURGXFHGE\KDGURQVKDYHPRUHFRPSOH[ VWUXFWXUH WKDQHOHFWURQSURGXFHGRQHV:KHQDKLJKHQHUJ\
KDGURQHQWHUVDQXFOHXV LW LQWHUDFWVZLWK LWVQXFOHRQVDQG WUDQVIHUVSDUWRI LWVHQHUJ\ WR WKHP$JUHDWTXDQWLW\RI
QHXWURQVLVSURGXFHGLQLQWHUDFWLRQVRIKLJKHQHUJ\KDGURQVDQGQXFOHLZLWKPHGLXPQXFOHLHVSHFLDOO\ZLWKKHDY\
QXFOHL DORQJZLWK FKDUJHG SDUWLFOHV &RQVLGHULQJ WKH NLQHPDWLFV RI VXFK LQWHUDFWLRQV RQH FDQ VHOHFW WKUHH EDVLF
UHJLRQVRISDUWLFOHVSURGXFWLRQDVD ILUVWDSSUR[LPDWLRQ7KHILUVW UHJLRQ LV UHODWHG WRIUDJPHQWDWLRQRIDQ LQFLGHQW
QXFOHXVZKHQQHXWURQVDUHSURGXFHGLQDQDUURZIRUZDUGFRQHDORQJWKHEHDPZLWKHQHUJLHVFORVHWRWKHHQHUJ\RID
SURMHFWLOH SDUWLFOH ZKLFK LV UHGXFHG E\ RQH QXFOHRQ +HUH WKH HODVWLF DQG TXDVLHODVWLF LQWHUDFWLRQ ZLWK FKDUJH
H[FKDQJH RI LQFLGHQW SURWRQV FDQ EH DWWULEXWHG 7KH VHFRQG UHJLRQ ZKLFK IRUPV KDUG QHXWURQ VSHFWUXP DW ODUJH


















WKDW RI WKH SULPDU\ SURWRQ 7KH KLJKHVW HQHUJ\ QHXWURQV ( ! 0H9 DUULYH VLPXOWDQHRXVO\ ZLWK WKH FKDUJHG
FRPSRQHQWRIWKHVKRZHUZKLOHWKHORZHQHUJ\DQGPRUHDEXQGDQWFRPSRQHQWDUULYHVLQWRWKHQHXWURQGHWHFWRUZLWK


















SURGXFHG LQ HDFK DFWRI FDSWXUHRQDYHUDJH6XFKSDUWLFOHVKDYHHQHUJLHV UDQJLQJ IURPXS WR0H9)LJ
































GHPRQVWUDWHV WKH REWDLQHG UHVXOWV 7KXV WKH LQFUHDVH RI WKH36 WKLFNQHVV XS WR  FP DOVR LQFUHDVHV WKH QHXWURQ
GHWHFWLRQHIILFLHQF\ WR$QRWKHUZD\ WR LQFUHDVH WKHGHWHFWLRQHIILFLHQF\ LV WR ORZHU WKHHQHUJ\ WKUHVKROG IRU









'HWHFWLRQ HIILFLHQF\ IRU GLIIHUHQW FDGPLXP DUUDQJHPHQWV ZDV DOVR FDOFXODWHG 7KUHH GLIIHUHQW DUUDQJHPHQWV
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ZHUHVLPXODWHG2YHUDOOWKLFNQHVVRIWKHOD\HUVLQHDFKPRGHOZDVHTXDOWRFP
3ORWV RI WKH GHWHFWLRQ HIILFLHQF\ RI WKH FDGPLXP OD\HUV DIWHU  DQG  OD\HUV RI 36 PRGHO GLPHQVLRQV
îFPDUHVKRZQLQ)LJ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ILUVWRVFLOORVFRSH LQSXW WRFRPSDUH WKHJHQHUDWLRQ WLPHRI WKHSXOVHZLWK WKHQHXWURQGHWHFWLRQHYHQW7KHQHXWURQ
SXOVH DSSHDUDQFH ZDV FRQWUROOHG E\ D UDGLDWLRQ PRQLWRU FRQWDLQLQJ QHXWURQ PRGHUDWRU DQG D /L,(X QHXWURQ









7KHGHWHFWLRQHIILFLHQF\RI WKHîîFP1'ZDV FDOFXODWHG7KLVGHWHFWRUKDVEHHQXVHG IRU ODERUDWRU\
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VHHPV IHDVLEOH WR SODFH FDGPLXP SODWHV DOWHUQDWLQJ ZLWK WZR OD\HUV RI VFLQWLOODWRU WR UHGXFH WKH ZHLJKW RI 1'
7KHGHWHFWLRQHIILFLHQF\RI WKLVPRGHO UDQJHV IURP WRZLWK D UHODWLYH HUURURI7KH ORZHIILFLHQF\

























7KH DXWKRUV WKDQN WKHLU FROOHDJXHV9DVLOL\0XNKLQ DQG*ULJRUL\'HGHQNR IRU KHOS LQ WKH SUHSDUDWLRQ RI WKLV
DUWLFOHDQGIRUKHOSZLWKVLPXODWLRQ
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